A variety of mechanisms have been proposed to explain the malnutrition and body mass loss in UC patients. the aim of the study trial was a nutritional state assessment of 347 UC patients, admitted for surgical treatment, and the evaluation of the impact of this state on the postoperative course in this group of patients. material and methods. We referred the results of nutritional state assessment to the length of time of postoperative hospitalization of patients. Results. Through application of the Kruskal-Wallis test we found statistically significant, but weakly expressed, differences between the values of nutritional state parameters and period of hospitalization of patients. The applied U Mann-Whitney test, with statistically significant results with p <0.05, showed statistically significant differences between cured and dead subgroups in: 1) loss of body mass in 6 months before hospitalization (p = 0.000033), 2) hemoglobin level (p = 0.006676), 3) total lymphocyte count (TLC) (p = 0.025242), 4) total serum protein level (p = 0.003485), 5) serum albumin level (p =0.00165). Differences in BMI values were statistically negligible (p = 0.969397). Conclusions. The body mass loss in 6 months before admission, total lymphocyte count and serum albumin level are the reference parameters of the nutritional state of UC patients on admission to surgery.
Ulcerative colitis (UC) and Crohn's disease (CD) constitute the two major idiopathic inflammatory bowel diseases (IBDs). UC is a chronic diffuse colonic mucosal inflammation, that involves the rectum in about 95% of cases, and may extend proximally in a symmetrical, circumferential, and uninterrupted pattern to affected parts or all of the large intestine (1, 2).
The management of UC is determined by the extent of colitis, severity of illness, complications, and response of the individual patient to prior interventions (1, 2). Absolute indications for surgery are exsanguinating hemorrhage, perforation and documented or strongly suspected carcinoma. Other are severe colitis with or without a toxic megacolon, and the patient with less severe, but medically intractable symptoms or intolerable medication side effects (2).
As the emphasis on reducing health-care costs shapes the attitudes and practices of physicians today, surgeons will be urged to use preventative efforts to shorten length of hospitalization. As early as 1936, Studley recognized that malnutrition, in the form of undernutrition, significantly increased postoperative morbidity and mortality (3, 4) . Identification of malnutrition is essential in surgical patients 425
The impact of the nutritional state of patients on the results of the surgical treatment of ulcerative colitis because not doing so not only increases costs, but also increases postoperative morbidity and mortality. As a result of the process of controlling the effectiveness of hospital treatment of patients, attempts to define parameters that could be used to recognize undernutrition in surgical patients preoperatively were made (3, 5) .
Prevalence of malnutrition in UC
Malnutrition is a common problem in patients with IBDs. Fundamental differences in the pattern of malnutrition exist between CD and UC. Patients with UC tend to be relatively well nourished whilst in remission, but can develop precipitous nutritional deficiency during a hospital admission for a severe acute relapse (6) .
Patients who require admission to a hospital as they qualify for surgical treatment, are usually after shorter or longer periods, unresponsive to medical therapy. The disease in itself along with previous medical treatment have a great influence on the general health state and nutritional state of patients with UC (2, 5, 6).
Applied medical therapy protocols (aminosalicylates, mesalamine, steroids, immunomodulatory agents, cytostatics, cyclosporine, antimetabolites, antibiotics, metronidazole, monoclonal antibodies etc.) increase all these mechanisms of malnutrition, which limit or make impossible normal feeding in the course of UC. All these factors cause different grades of nutrition state disorders in patients for whom surgical treatment is recommended (7) .
Currently surgical treatment of UC is based on complete colon and rectum removal with ileal pouch creation in 2 or 3 stage procedures, with temporal ileostomy. It is rather a big surgical procedure, connected, especially in malnourished patients, with the high risk of postoperative complications. The risk of complications in this group of patients can be reduced by applying perioperative nutritional support in malnourished UC patients.
The aim of this prospective clinical trial is a nutritional state assessment of 347 UC patients, admitted to the Department to surgical treatment, and the evaluation of the impact of this state on the postoperative course in this group of patients. Table 2 shows the number and the percentage of patients in separated grades of severity of UC in the examined group of patients. The number of patients in different forms of severity of UC depended on the fact, that in a majority of patients: 1) mucosal changes occupied at least half of colon length ( fig. 1 ), 2) patients had a history of at least several months of medical therapy ( fig. 2 ), 3) there was steroid therapy in the preceding medical treatment ( fig. 3 ), and 4) no long-term remissions were observed after medical treatment.
MATERIAL AND METHODS

Between
The severity of illness assessment and complementary diagnostics (if needed) were the basis of the decision to perform surgery.
All patients underwent the nutritional state assessment at the same time. It was based on data from recent history of the disease within antropometric and laboratory parameters. All nutritional state assessment factors are presented in tab. 3, with their range values typical for the proper nutritional state and mild, moderate and severe forms of undernutrition (7) . 319 (92%) patients were operated on, in 28 (8%) patients we desisted from surgical treat- We referred the results of nutritional state assessment to the time of postoperative hos-pitalization of patients assuming that the last expresses, to some extent, the proper or complicated course of surgical treatment. Thus, according to the time of hospitalization we divided all patients into three subgroups: 1) from 0 to 9 days, in that time 21 (6%) of patients were treated, 2) from 10 to 29 days, there were 247 (79%) patients in that division, 3) over 30 days, such a period saw the treatment of 52 (15%) patients. We applied Kruskal-Wallis test for twosided comparisons of all examined parameters of nutritional state of patients and independent (grouping) variable, for which we took the time of postoperative hospitalization of patients. For analysis of nutritional state assessment parameters in subgroups of cured and dead patients we used U Mann-Whitney test.
RESULTS
From descriptive statistics we know, that loss of body mass in 6 months before hospitalization in the examined group of patients was extended from 0 kg to 14 kg, mean 6.4 kg ± 3.9 In all patients the hemoglobin level raised from 10.2 g / dl to 13.9 g / dl, mean 12.4 g / dl ± 0.75 g / dl. Thus, assuming that the hemoglobin level would be the only index of patients' nutritional state, 177 (51%) of patients were properly nourished, 149 (43%) were mildly undernourished, 21 (6%) were moderately undernourished and no patient was severely undernourished.
Total lymphocyte count (TLC) in UC patients extended from 960 to 2200, mean 1362.9 ± 192.2. Taking this parameter as the only 10-29 days of hospitalization vs 0-9 days, for hemoglobin level p = 0.013 in subgroups of > 30 days of hospitalization vs 0-9 days, for TLC p = 0.026 in subgroups of > 30 days of hospitalization vs 10-29 days, for total protein level p = 0.0052 in subgroups of > 30 days of hospitalization vs 0-9 days and in subgroups of > 30 days of hospitalization vs 10-29 days, and for serum albumin level p = 0.0043 in subgroups of > 30 days of hospitalization vs 0-9 days and in subgroups of > 30 days of hospitalization vs 10-29 days.
It is interesting to observe how the graphical presentation of particular parameters of nutritional state with reference to the time of hospitalization appears, according to established division, by means of " box & whisker " diagrams. Figure 4 presents that diagram for the variable of body mass loss; the smallest loss in the range of 25-75% was observed in a subgroup of the patients, who were treated for the shortest length of time, and the biggest loss of body mass in the same range was reported in a subgroup hospitalized for over 30 days. Figure 5 presents the diagram for the BMI variable; the largest values of BMI in the range of 25-75% were observed in the subgroup treated from 0 to 9 days. The same diagram for the variable hemoglobin level is presented in fig. 6 ; the highest values of hemoglobin in the same ranges were observed in the 0-9 days of treatment subgroup and the lowest in the subgroup treated for over 30 days. The variable nutritional state index, we had no patients with severe undernourishment, 63 (18%) properly nourished, 239 (69%) mildly and 45 (13%) moderately undernourished.
Total protein level oscillated from 54 g / l to 74 g / l, mean 66.76 g / l ± 0.36 g / l; taking this parameter as the single nutritional state factor, the level of undernourishment in 7 (2%) patients we would appreciate as severe, in 63 (18%) as mild, in 31 (9%) as moderate, and 246 (71%) patients were defined as properly nourished.
The serum albumin level in the examined group of patients fluctuated from 24 g / l to 39 g / l, mean 32.79 g / l ± 0.27 g / l. As an isolated criterion of the nutritional state of patients it qualified 7 (2%) of patients as severely undernourished, 201 (58%) of patients as mildly undernourished, 49 (14%) of patients as having a moderate grade of undernutrition, and 90 (26%) of patients as being in a normally nourished subgroup. Table 5 presents the allocation of patients to different subgroups of undernutrition according to the single parameter of nutritional state assessment.
Applying the Kruskal-Wallis test we found statistically significant, but weakly expressed, differences between the values of nutritional state parameters and period of hospitalization of patients. For loss of body mass in the 6 months before admission p = 0.033 in subgroups of > 30 days of hospitalization versus (vs) 0-9 days, for BMI p = 0.04 in subgroups of fig. 7 ; here likewise, the values of the parameter in the box (25-75%) are the highest for the shortest treated subgroup, and the lowest for patients hospitalized for over 30 days. Figure 8 shows the " box-whisker " plot for the total plasma protein level variable, where the highest values, in the range 25-75%, developed in the subgroup treated for the shortest length of time, although the values were most scattered; the lowest total protein level in the same range was observed in the above 30 days subgroup. In fig. 9 , which shows the "box-whisker" diagram for the serum albumin level variable, the lowest values in the range 25-75% were reported in the subgroup of the longest treated patients, with relatively small scattering of values ("short whisker"). In the two-sided tables method we calculated what percentage of patients in different nutritional states had been present in 3 subgroups of patients according to the time of hospitalization. The most important was the period of hospitalization for the undernourished subgroups. With the criterion of body mass loss in 6 months before hospitalization, patients with severe undernutrition amounted to 54% of the 10-29 days of hospitalization subgroup and 70% of patients treated for over 30 days. According to the BMI criterion properly nourished patients constituted 93% of the 10-29 days subgroup and 80% of patients hospitalized for longer than 30 days. After using the hemoglobin level criterion, 42% patients from the 10-29 days subgroup and 65% from the above 30 days of treatment patients re-vealed mildly undernourished. For the TLC criterion, mildly undernourished patients amounted to 72% of the 10-29 days subgroup and 70% of the longer than 30 days subgroup. Along with a total plasma protein level at 73% of the 10-29 days subgroup and 55% of the above 30 days of hospitalization patients were properly nourished. And finally with the serum albumin level criterion, mild undernourished patients constituted 62% of the 10-29 days subgroup and 60% of the longest treated subgroup of patients.
A different criterion of the nutritional state influence on the course of treatment is the analysis of deaths. We applied the U MannWhitney test, with statistically significant results with p <0.05. It showed statistically substantial differences between cured and dead subgroups in: 1) loss of body mass in 6 months before hospitalization (p = 0.000033), 2) hemoglobin level (p = 0.006676), 3) TLC (p = 0.025242), 4) total protein level (p = 0.003485), 5) serum albumin level (p = 0.00165).
Differences in BMI values between dead and cured subgroups of patients were statistically negligible (p = 0.969397).
Therefore, in the summed two-value tables for the loss of body mass in 6 months criterion 100% of deaths were in the severely undernourished subgroup, for the BMI criterion 80% deaths were in the properly nourished subgroup, for hemoglobin level classification 100% of deaths were in mildly and moderately undernourished subgroups, for the TLC param- eter 100% deaths were in mildly and moderately undernourished patients, for total protein level criterion 80% of deaths were developed in mildly, moderately and severely undernourished subgroups, and for the serum albumin level classification 100% deaths appeared in patients with mild, moderate and severe undernutrition. Attention should be paid to the limited accuracy of analysis of nutritional state parameters in dead and cured subgroups of patients, because of comparing groups with a great difference in the number of patients (dead 13 patients -3.7%, cured 334 patients -96.3%).
DISCUSSION
Clinicians should have a high degree of suspicion of malnutrition in both in-and out-patients with IBDs. The reported prevalence of protein-calorie malnutrition in IBDs is in the range 20-85% (6, 8, 9) . The consequences of protein-calorie undernutrition in patients with IBDs are numerous. Decreased immunocompetency secondary to nutrition state disturbances may be important in controlling disease activity (5, 10, 11). Body mass loss is found in 18% to 62% and hypoalbuminaemia in 25% to 50% of patients with ulcerative colitis (5, 6) . There is a lack of consensus as to whether the basal metabolic rate is increased in IBDs, which has been observed by some investigators but not others (6) . To what extent undernutrition affects the morbidity and mortality associated with IBDs is not entirely clear. An analysis of
